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(54) DRIVING DEVICE OF LIGHT EMITTING DISPLAY PANEL AND DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a driving 
device of a light emitting display panel in which cross 
talk light emission is effectively suppressed, no 
luminance reduction of light emitting elements 
caused by secular change occurs and service life of 
the elements is practically extended. 
SOLUTION: While scanning lines B1 to Bm are being 
successively scanned and light emitting elements 
OEL are light emission driven, a voltage peak value 
generated on the scanning line, that is in a non- 
scanning condition, is held in a capacitor C3 through 
parasitic capacitors of the light emitting elements in 
their non-scanning condition. On the other hand, a 
reverse voltage outputted from a reverse bias voltage 
generating circuit 5 is controlled based on the voltage 
value held in the capacitor C3 and supplied to the 
lines B1 to Bm. Thus, a reverse bias voltage, which 
corresponds to the forward direction voltage of the 
elements and is optimized, is generated and cross talk light emission is effectively 
suppressed. Moreover, reduction in luminance and increase in luminance do not occur even 
though the forward direction voltage is increased or decreased by secular and temperature 
changers of the elements and the service life of the elements is practically extended. 
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(54) [fHHo*W] «**^^*;i/0|g»«B*J:t«Btt*ac 



(57) imm] 

[*P**®] *fii^Bl ~Bm ^MiSbTMi 
^OEL*»^ett3r-B-5ttJ»fc*SV>Tx jm&VtMlZ 

Sj3l/WT^Sf£* s $iJgf^n, ~Bm Kfft*& 

SMfa £ ft feMM^T^SJE Affile £ ft, ^D^h-^ 

IBjfcSR^c^SIIHfl?) t JEtt-T - J: ifi Wig i: & 5 . 




1 

[f$fF»;£©ffiB] 
«2&©;£5lESa h , it h3# K 5 -f «fc ^SUI3#**$S 

wa983*«i»iffl fc * ft tifflt -r « mmonm®. 
?<Dmft&'xmm t * w- s nut rsisjEfa c $ b t KfiB#^ 

bTi&f#-r s «t a tzmm bfe« *s 2 tta«©^*«^ 

8ttfimmzti. mmv— h-^micz t>*-;uK 
sftfet-^tttsm^ fiuiB^w Txw±£m^ 

5 «t a Lfe»#JS 2 * fefcfcfflsRJI 3 CE*©** 

a^/i^;u©ig»j^g„ 

$ ftfe f- 7 fit £ i»* teas $ -a- jfii^S #Htfif $ ft 
£ftfe K-^ISRKft 'Jt'^nc i: #f * s k- 

ffj-bs'h * « &mm £ ft r * s si*is 4 * fc ait sr 

II 5 {Cf3«6©^*^/t^;i/©|g|i;^e 0 

©fi^rff ftiot, 'J -fe v MWP4»Slff 2ftS<fc-5 C 
fltfiEbfeftsRJl 6 C83«©*fi3te«^*<n/©e»S&B. 40 

-^7t>-;u FfgCJ: 5 K£ftfet:-*fiSic»r3 

15 «J#£ftfe8it5f<iji 4 «en btffsfciB 6 ©v^-TftA^tlB* 
©#S;ft*7f^ 1* ^©SKI&SSMo 
[W*IM9] BuS3^-^*-;i/K^I6©A^SS*»^M 

S;i/-^SSt, )\,--7>f4 >£ 1 *»fc»5£-ra»i! 
fiMS^ StfUfli $ ftT & £ If #JE 8 £ !3*©IB#ai^ 
/^;b©ig»^g. 50 
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2 

[if^JHlO] B9l3t:— f*— ;H»*S#, *£E^v 
Zm®,? S SB 1 ffitnlgg 4: iiu I33S 1 ffitftgg £ ^ b T 

[it *s 1 1 ] tui3# k 5 •< ymiz &femmm&g.m 

£ft> S»«««E»*^UT^aE«»©*»>fc*?K:*f 
UT®tRS«]{c^«MA s «^$ft S J: o tflftERSftS 

c? ft fc t: - y fa ic m ~5 v > t m& * ft 4 <t a t « be l tz m 

5RIS 4 * fcttfflf 5 t I3«©^*^^^;b©lgi!/^ 

[If^lS 1 2 ] Hu3BS««Efflfc:fit*&*ft*l8»«£E 
DC-DC3WWJ;!)ftfe«*il4i^C!SlS 
fts A^o, SUI3D C-D C3>^*-^©m^«JEE{i, ^ 
»tb±»«JE©^-JE«JE i: ©M:» tc »r3 ^ T^J 

urn $ ft 5 «£ a k «m l tat stag 1 1 1 aa«©«3te*^ 

2 ©V^ft^tCHBffiffl^^S^^^^ClKttSSo 
[If *IR 1 4 ] itulBSg^JH^ {± % x. Ui? hojll 
* >7 -tr > ^ T- 5 1 a V ^ b If 5RJM 1 3 © ^ r ft A J 

{c|3*©^^*^/-?^;u©HK/^g. 
[W5RIS 1 5] SV^C2l!Ell-rsa«© :7*Mb*J: 
wa»©^*«Sl i: , hu H3# K 5 -Y «fc t>'Su83^^* 
^(CJ;sagS{©^M{4g©#^{CT, Huf3K7^7"«g4o 

tt©3g*S?^ *> 6 «t 4^a^^^.;u©Ig«j^^T-fe o 
T> 

fit & ffi«F*< b $ * 5 SiJ» 4 Hff f * «t o (c b fe d i: 
eSi:^S^**/i*;i/©^«»^». 

— ;i/ F b, t!— ;u K bfe»Efitta-^v> 
<t-5{c&«*ftSW^ 1 5{cf3«©^*^^^;i/©|g 
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3 

a*^*;i/©igi&#&„ 
[»W©»iaia:BiiB] 
[0 0 0 1] 

^©IgiEfct, 0!l*.fcttj*|EL 

u «fta»©*«EL*?* 
moimmfe^j >icmn-rzm./u rxmrnzmmm io 

«**^^;i/©K»«ES*J:VIB»*ffiCH|-rs. 
[0 0 0 2] 

[t£*©tt«r] *:r^^'^cttfrS{£rgf^S;>J:fc 
«fb-&«l*ffiffl-rsci:C«toT, HfflCWi-5*JSJ» 20 

[0 0 0 3] tMELim «5W«jCB:lll4fcjjvrJ: 
SfrFBu *W KffcfrE i:> c©y>f*— HfifcfrfcM 

we a cp i:t:j:4«jEK!c:B*tfejt 

Ta»»^@#©-«©SJE Vth) £ili;L 30 

Si:, (^r*-Kja£-ECDM&fl) *5>»3teJl& 

[0 0 0 4] 05lt Cffl<t9'5:f«ELif©M» 

{±@5 (a) t:^t<t?t, rnrnnrn (v) ^^h« 

SEE (Vth) W±©»-&Jc*5^r, (I) *s 

SEE (V) a*»#HttWEJW±©»3fe«ra«ttC#^T 
tt, H5 (b) £SVr«fc5^ BimE (I) C«Kit 
0!lUfcffig (L) "«B3W*«ttfe#bTH*. 
o-C, EL«^©)tfg#ffi(iH5 (c) C^-Ti-StiB 

Win £ ft* WE (V) Oj|tf^S<ft5S^ *©£*# 
fflg (L) ***S<fc**Hifc*l,T^S. 
[0 0 0 5] mfieUfeW^E LJfrFtt, H»§©{£ 

flifc.fc-3TSfrF©4M4#£{fcU SR^S#©Stn;fSA s ^; 
$<&3£:^a ! 8t4£WL.T^-i>o i©fc»C*«|EL 50 
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tt) t*ftu bfcj&soTflawffi^^fb-rscfcfcs: 

So 

[0 0 0 6] Sfet, W^E L«?©»JS^tt{i> JgtS 
»8Efc«fc-aT»taBI5 (c) t«t«Tfjj%L/fcj;5t^b 
-TSd fcfc*0£>ftTV>3,> -r&fr*., E LiS^fcfcmJfBU 
fcSg*BM«EE£ t) fe*&a$6#qIfl&««fc43^TB:, 
^ixCBMraSftSWE (V) ©ftfcfcS * 
(Dating. (L) #*g<&3!RM4£Wl,T^3* s , its 

itu!3EL*^i£, iSJBC«6*H:if % 'J^^EPAQttET-lg 
[0 0 0 7] A>*^«f»©*tSE L*?£K*J£#T« 

^*;i/t> -?©igi&^e©-^j* s ^^fLTv>So -©# 

• PtWJl h'7^f ~7<F> 2 o©#j£*s& s 06 
■T«filcttmj#©PW*^* • ISSffil h"7-f 7"©B»*^ 

Al ~An A s ^[pI}C, m#©jtSiBli: bT©PH&*|B 
1 ~Bm *»«»|SlKEy!JSns ft^CXHUfcSIJ^ (It 
n x mSjRff ) tc, ^-f F©->>^;i/V— ^-r-^bfc 

^«EL*fOEL#ia?n, i^in«b 

[0 0 0 8] ?Lt, B**«J5Rf**ELjR?H:, 1& 
^tttiB^iJ^tV, »(Slicf&ailH7^ :/«Al ~A 
n tffiJ}fa!£ftofi;M7E&mBl ~Bm fc©5E^(£cgt 
2tJfcLT-SH (tutaUfc^fffilelSg©^^^-- KJE&0-E© 

[0 0 0 9] ffiffi\&mMl£i&®S83 (Ctt, 
Bl ~Bm (cMi^UX^*X-f y^SYl~SYm#fig£'= ) 

^lH]ES5^e>©^W7'X«JE (VM ) £fe(±fiipS 

««$r<@^©E h^izm^-r^mmmt lt©^« 

MOBS II ~In ^-Y >77^SXl~SXnAS 

[0 0 10] C© Y^-i -?7>4 7f SXWSW, 
3S08SI1 ~ In *»e>©«5S*fctt7'-^«te©3*,© 



( 4 ) 



2003-76328 



6 



dtcffsffl-f £><> ufctfoT, K7^f7^-f >v^SXl~S 

- In A> £©!!»£#, ^^^C^LTffi 
S£ftfcfI^©EL?ii^£^LT{&&;*ftScfc5£{£ffl 

"TSo 

[0 0 1 1] Bu§2^«^I1ES^^;^T^«EIe]SS 
^©fg»«fflos;itfcqJfitT-;g>S#, ELi?©l 

0S&£ffl V> 5 © $SL&)T-& S 0 
[0012] HuiaHHiSil Kv^ 2 *5«t VHtfillSbfe 

*@BS3tc(i, »*»JfflillSS4 J:5 3> hD-;wu# 

ssttsn-c*!), «3fcfl?j»ii8S4fc«ti»&$ns^-r'* 

■tVK?^^ y^SXl-SXntftiff^ftS. L 

[0 0 13] grgBBaaftK^-f 70»2K*S(t5«-^« 
^USSIl ~In fct±, DC-DC3>;<- ^JCtS^ 
J£II]S§6fr£*>;fce>£*lSDCtJB7j (IE1&«J± = VC0M 

KWT*DC-DC3>^-^k:J;5#EiaiS6H:, P 
WMftJglp (pulse width modulation) £«fc t> SftttB7j£ 
£j#-f S £?tc LT^-Stf, iftfcfcPFMfgiJffil (pulse 30 
frequency modulation) £*iJffl-^S Z. t £>T* § So 
[0 0 14] C©DC-DC3>yt-^lt 5/^> 
^U^fiU — *@]g&l 1 *>£>m?j£2aSPWM&#7W 



iv^-X/l^^i: LT©np n h^V^^^Ql £fJt;£© 
^3.-7^ — tr)\sX'*>fflm-fZ <fc-5 KH&asixT 

T, DCtEIl 2i*C>G>mtix.*fr*—tH >*^* 
LI tCg*£tU r^>^X*Ql ©*7i^C#V\ 

suffix >^^c***nfe«*i*;i/*-tt, y-f* 

— kdi ^/i-UT^^vitci titans, 

T> mi§3 h^>>>7^Ql ©;t> • *yWri*<D8iQMls 

IZ£*) S #jE^^VfcDCm^S:3>7 ; >^Cl ©iS^S 

JE£:LTf#S;i£:#-C-#So 

[0015] mtZDc&t>mm&, &m,Rz hummm 

mW— 5. HI *>?>&S3£FiJ[h]E&, ;r©3£?ij[n]g§ 
Cifi?iJ«^£ft£ffiin;R2 hRl ®^^K:*5V>-r7>ffi 

§gl 4£:fcOTaifSSjEVref i;it$<£;HS. £©ifc« 

i e^fct^ftsfg^©^-:^ 

[0 0 16] @6C^lfeMC*^tlt HulBLfcJ: 
a CHliif «8 1 4 tilSfi57 4 - |*yt * 
f"— 57-5'THl tfJfA^tvriS'Js ^-^X^THl 
#«*^-5fifi4*tttJ:o-C^ DC-DC3>A-^6 

£«t t)f#?>n-sm*mEVout ^§u iBSfcb-ra 

73*±Vout &MLTf?.WMna^'f7^ 
EE VM BS«EJaKttSbTPl*-r4«t-5fc«i:$n , rv^ 
5. CL.rT% BUB3LfcDC-DCn>y^-^6C«fc!5ff 
£ftsai?jaEEVout tiu Jko J: dC^-Ti 
So JfeSCtfel^-C "T HI //R3 " = X 

^ t hi ffitrcR3 tcom^mi&mA^mTo 

[0 0 17] 
[IBStl] 



Vout =Vref x C(R1 +R2 + TH1 //R3 ) /Rl 3 



[ooi8] -73, Bufaufc^D* 

Sfc#£fiJffl£:flS^M>f 7*«EE£J5KI1S&5«:, itulB 
fflTjSEVout ft^E-T4d£Eia»t:«tt)*fiR*nTC^ 
So -T^t)*,, 3©^BHIHS§(i, ffitn;R4 , R5 , *>«fc 

Q2t.t!)M?hT^5. bfetfot, b^>S^* 40 

VM =Vout x CR5 / (R4 +R5 )} -Vbe 



[0 0 19] 
[f»2] 



[0 0 2 0] tl±©«fiK{C4b*V>T> ^7t$iJ®IllSS4tt, 
Ht««UtatiaB3lc43»SHta*S«Bl ~Bm &P/r^ 

■i y|p]SS2{C*3ttS H7-f 77-f >>5=-SXl~SXn^$lJfflI 
L> *IMI*7-f TttAl ~An t»UT«t8«ElslttI 
1 - In tI«Wt««t5. CftCit), H&83*«3te 

5 A>c>©iS»7W 7^«JEVM ifimuZtl, ItiCiD, 



K^^f ^^nTl^Sf^«^i:^*3ilRA J ^$nT^^V> 

^^^-S©Aspi±^tiS<tat#ffl-rSo 
[0 0 2 1] i:CST% SiELiffc mJiabfeia 

^«t»-HBcDE L*^se«saFtiTv^s«^*«iic:-r 

St, SISBBaF^'f ^*A»e>^T***S«Oft+(S 
50 SCtt^So 
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7 

coo2 2] bt#oT, HE&mmvufcmx-ffimh'u 

?-4fc»fctti$lffl«ft#S6£U IS«EL*?©»*i: 

idtlEifrif i: bTSgStSEifiill - In *ffl^fc»£tc 

t±J^IUS&X-$)-5AS*:«), *^#»£ftTE L}j|^©#g 

[0 0 2 3] *CTJ % £©fB©ttttlHllSfc*^TB\ - io 
*a«HcB«iJ*v hffi#»ffl$n*. COBWJ-bvh 
0d*fcmi»¥9 - 2 3 2 0 7 4f&«tiS*h 
T*5x £*M$W &©i£a6Sfc:*tJtS b 

[0 0 2 4] ffiEHMKBK?-f 7 r @S§2 feet* feftfc K 
->^SXl~SXn{i s ^m«fit®Il~In, * 

^ *y^-SXl~SXn*«7 , -^a(4fc:»«ISn&»-&C43 

vtii, ?m£7— xntiLizmfegtiZo b 20 

fetfot, CCD K^-f y^-f y^SXl~SXn£#Jfflb 

^) o 

[0 0 2 5] 17 fcfcPifig U -fe * NKfMMKWrs *©T? 
SEfctfl^Tx raU<JBl«IMi1»5-f ^«A1 

K©*>>#;uv— ^^it^^nTij^ fib 30 

ttSF^Sk bT©3>^>1t©:>>#;i/V-^T-7f;£ 
ftT<^5<> 

[0 0 2 6] 137 (a) tt, BEffiU -fe y MM^©S5©« 

V (Al) = (VM x 6 3 + 0 V 

[0 0 3 0] *©«; TTftAl K8EftS«*«ES 

II *»e>©f8»«8fc£«fc »K (d) tC^^cta^EL* 
?E12jW6*tt!BK:feS. W±©«fc5tc> itutabfcPSH 
'Jtfh iSfcJu #*fg«J©P** t%5EL ©$£g 

[0 0 3 1] 

-by h*££*ijfflLfc«£rt:fcfc, *©3ts-e^*re»$n 

fc* ^««i»*»6©Eft*«ESSH-TEL*^ttlB*K 
l!j£ft5„ bfetfoT, buIBj^W 7X1EVM ©fg£ 
«fc D iS < iSJg-Tftfcf, ^a^h-^MMiflMSlI 

t-§, it, ^^aEfcis^T^^ftsE ljrt-'n© 50 
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H#^:ftLT^6ttJ§£^Tro *©*ftT*ELH^E12 
mJiC, (b) fc^-ri-SCRMi K^-f r»Al *«ttf^ 

SXl#T-*tfJK3jg^;*ft£ 0 *tEL3R?E12fefS* 

©BffijfeSifcHU ikn-f7'**EEVH#-£*.&ftS. 
ft*, CfflBt, K5-f7"*-f y*-SXlttj£«iftSIl « 

[0 0 2 7] bfc#oT, suMbfeU-fey bWt**? 

fc:*Jt4*^«f*©«ffi*«iic«uTv^sfc«)x £©rm 

(c) fcjjv*-J;3fc, *fc*M6£ft.6*3 i E12 
^©SR^fcAS^SSt^rUT, ^BJT-^^-ioic 
j^WT^SJEVM fc«fc3M#ft©3fc«#&;*ftS. C 
fte>fc2**-*3S*««EHu iaK7-f^8Al £tf-b 

»CM$ftl.ELf?E12t«AU SiEL» 
? El2©*£SS*S*IS*-j-.5. CfflB#, K5-f7HAl 
C»«8*n&«*«E»Il ttx lfflBl/&h£ 

[0 0 2 8] C©»^ Bu8ai*7>f^«Al C % 0|*.tt 
6 4f@©EL»^#IE?iJ;*ftT0 3i:{K^U «3 
BLfcflS^f 7*«EEV!I jPmtf 1 0 (V) 

©«sv (ad (i, ^^©Bftsa-r yy^itm 
&x- gsat'hs^fete, bsb# tc & ^-r gstiC 3 

<«iil:±it5, #iJx.«^B* s 1 0 Ommx 2 5mm 
(256x64dot) 8ft©&qi"*;i''?tiU d ©«/ 

flstttft 1 // s e c T-^-TS. 
[0 0 2 9] 
[IS 3] 

x 1) /6 4 = 9. 8 4V 

in^fRi*jE©ww^««ff t> *ntj(& b-rtf^-r s© 

ffil»W7^1EVH ©fi^jiJgic^g <a5^bfe 
»^t*JV>Tttx V^fc(9>S U-^aftft§|*ied bT, 
Wj<rt * ;i/©a^ffl(4 $r fgT ^ ^ 5 k ^ o Pc3ffl##S£-r 

-e©fe»tc ^^e*©^©«©igi^^[p]s&^c*v^Tttx 

milH^WT^SEEVM tt, E L*^©)l^(6]*lEVf 
i£ V >{(© @^aj± JC $ ft T s . 
[0 0 3 2] tZZT-, d©fi©EL*?(i, 0 5 
(a) fc3£"3^TBM8bfcJ:3K, ^Nf^btci 5m* 

lOELifli, B5 (c) {3ar3t>TlttWbfecte»C 



( 6 

9 

«j»ias*;**is«EEVM j*?©jH#iqMtEEVffc© 
i®mmizmti#£. e lss?©^s#i&^ jc 

[0 0 3 3] C©«©EL*^C:fett*IK#ra*EE©£ 

^Sjt-rsi^©j5icM (man mmmcDit togcioT 

©ff©E LJil^ttR (sSfe) , G , B (tffi) 

hjb**s*.t43»>* mmtisTELm^ooftft&mizkZi 

[0 0 3 4] S&t, ffi;W7^«EVM S4«t5^ 

JEEVf Wr^WEVM «fc *) fcii5V>t§-&, «3j^* 20 
;i/fc#lt S jSUTJU^SUfc «fc VjSttTHSfcfc bT, #t&« 
V'T >©&E LI?fflS4$t&^L.Tx; >>^7t|-d 

®;wtxsjevm i:*?©in*iqi«jEVf tmomiiL 

[0 0 3 5] S6£7jsbfc<fco£t)-- = ;* 

^ T HI £fflV\ *£jHi:b-£i£;W7;**jEVM 

£fcfiK«f»£-:/* s ELjR?©#tt 
K&r Ufc— Stb&v>«e£r<Z>BHfc.fc 5 X ?iJ£&ffitft# 
S^f#SCi:A s BliT*feS„ fit, t3HB1t-~ 

ss5;kttinf»»), ^©saaistH-^ji 
[0036] zcomm. t9Eu&*raHMuc*abT 

ft ©•?;&»), migBbfci^&W^IE LJU^fcft 

aarns^jR^cfs^wsftflRWfi^s^bs-tt-sc 40 

■C / ^©fg»«g*3 £ VK»# » 

.1 i: £ Bfigtf 5 *©T*& 
[0 0 3 7] 

feK>C3Se$nfc^ffl^{3* 4 *>S^*^>'^;i/©|gl& 
j£*m ts m f 3& K 5 :m*> <fc £ «fc £ 
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^> o 

[0 0 3 8] ^^?©^^Tttffi{c4b*{t 
SJR*lRl«ffitttciSt&«ES % Sf* b < itmfiffiftm 
**S6ISl©^-r >*J±«k tJ^ff-T 
5<tatfl|fiK$ns 0 fit, b^fSMWW&JBfc* 

fcffjo-r * «t a fcttfc, 

[0 0 3 9] B5ffi^36tt.«t*tt43fe*iSlCD^ 
K^SAUWBSftSCiiitfSilX, iiufBtf-**-;!/ 

fBt:— ;i/ F^gfcfci, ;i/ K£ftfce— ^fii£ 

1** a ik m^m &mm s ft t ^ s c t #3 * 

[0 0 4 0] — milBt:— ^K^gifctt, 

i:*ST-§st-^«cu-fe>> hwitsns. ^b 

X, ^f*b^^SI^E©^^*>V^T(±^ HUfBt-^tt'J-fe 
1-5^SiJfflIllISSA l ?>©Ji^fl^t«toT, 'Jt»H 
[0 0 4 1] bT. fiuf33»M^ T*«ffi£fM§!l;i, 

b < «: \z—>? -fc—ji v^miz «t k sjiti; 
t^a* bv^ 

[0 0 4 2] * bT, iff* b^3IJfiffl^<I£;fc^Tfcfcs 
BufBt:-^*-;UK^As v SjE^* <v 7 7®&£MWi 

9f 1 amUi: huIB^ 1 bTSSRSixfc f-^ 

^-;uKffl©n>7 r >itht < tt>filjE!K$ti. huIB^^^^ 

tlx Hure*ia£lniSi:»2ataSi:t«tO, HulB'i#jl« 

[0 0 4 3] — c©#gB^{c*>A^^^«^/'^;i/© 

sas^tis mmfemffi.m&it-isXTZ&vimoo&ftytm? 
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£#fc> milB^ K5-f 7»fcEB3*ifcBBB»fc:#«& 

;UK£ftfc£-*ffilcS^TB&g£ft£<fc?£#lJG££ 
ft 

[0 0 4 4] Cffll^^ BfBBBBB£ftt;&Si-l£EKr 
*BE#, U<«iDC-DCn>M-^J: ii 
£><fc? JC&£*U fufBD C-DC3 >M — ^©fcjti 

2»Bffitt, ^§2ffi;b«ffi©#EE«E£:*ip»E£:©ig# 

§b#jesje -tmm 2 ft s <t ? izmm £ ft 5 . 

[0 0 4 5] ^£bT> Hiiffib&^rft©«B*RBbfc 

tt#«fcVBB*l§£^TIil--Bffit:R5£-rs u -t y hi* 
^^llfT^ftSiat^^ftSCi:* 5 ^* OO. fU 

BI3bfc**j«tiU mm^Ui/ hD;i/U^t>^ 
ft^JR^ fc bTBv>fc*&Bj^*;i/©«BBBfcjff 

ac*jfflts:i:#-e*4. 20 

[0 0 4 6] £©3PJf£fr*>£3g:)fe^/'^;i/© 
a©*tHt, huI3«- 7BU3 .fcOTiiJffiBBBBfc: 

*^©*£^fifttf- UTl^*«ffi©^*^{C^-r 51 
JHHc*teLT, Huf3^*i^tiDi5jS»n>f T^©»JI 30 

ft^-ra. 

[0 0 4 7] C©t§l§K KL< B:Bt3#BSEttBlC*i 

tts«#B^©B£BBfc^bT#BBttffi©££«fc: 

!E«taov>T^ iiiJSBBBBfcana.Si&H'f 7'X©« 
EBft£J5£-r5<fc5£fc;*ftS. iP^.T, iiuIBfc:— 
-^PUfeiEiS, l»*fcttB<**S.fc-5fc£;*ftS 

[0 0 4 8] mJS3bfeSM&#ffift^fflbfc#g#«^* 40 

B£BB*fl-bTBBI*fc:£-**4BflE«, I"*:*)*** 
B^CBjfrftBfiEtfipJfflSft, C©«BEf*tar3VNT^ 
ft^i3*DX.-5^W T^©aj±fIVM ififflmZtl&o b 

fiR-ffcELB^OB^rfaBEVf #±#bfctbT^ 
CftfciiefcbTiiufBM^ T*©«EE«VM fe±#-rs 
■t^icHSI^nS. £ftCfc»), ELB^OB^faBEE 
Vf fcafWT^CBEEBVH i:©ia©«{ill{im(cFff 
B©BHC«*S3ix4. 50 
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[0 0 4 9] bfc#oT» BS^*;i/©i8»^gfc:, #1 
x (iSufB b fc Bffi »J -te v h fcSB L fc»&fc: v i t 
fcfc, ^*Biiiifc*^TELB?fc4flli;feB;*ft5M>f 7 

mmw\z. i-5 e lb? ©BjfeiMeisaicBftj&^-rs c 

Bfc«fc4B$6#40<— ^*>$6£b*n. bfe#oT. E 
LB?ttBB©MBfc#fcB|]BKaBfcj£tf »#•*"*© 
ELB^©SB3fcBft«K-Bi:fcSJ:5fcJW»-rs 

[0 0 5 0] it* 5 ^^ B5f3bfcJ;atigNf^Ybt«t 

») ELB^CB^lSlBEEVf tffefcilfUtfe, EL 
B^ofSJlfiBttSff — S t «e 5 i o Vifflmif ft £ ©T% 
ELB?#ffi^©«3feB£B«-e*SJIHIHk ^-&fr*>E 
L B? © £B ft BRtt fc £ tf -r C # T- § S <> 
[005 1] K^-f ^ftT^SBSSBfcBB 

SIK* s &£ftT^fcv^«&fc©£j&£&M£ft£&E 

LB^iC/tfbTfciU ELB^OB^faBEEVf fcilffcb 
TftJi£P£ft5®IEfcfiI©)£M-T 7XBJIVM #{fc*&£ft 
3©T% iiusB&E LI^tf^D^ b-^#g#1-£©ft5s!j 
BttCWifW*- 3 c^tft^Si:^ ia§3 b tz ') - * ^ 
feft5[^^-bT> B^*;i>©at^ft{£ftigT£-es 
t ^ 5 fHM.*) IIB-T S d i: * S T- § S . 
[0 0 5 2] fit, BufBbfc^ffltt, ^Jx.«EL*^ 
ft^3t1-5l^©fiKK (BB) BHB©K&oSt,fc-3T 
5E-r5IH^(q]mj±©«?,ot, K)ftEL$?CDft*e 

CSr3<B*lRlBfficD*aBK:«t-3Tt>igat:f^fflt*a<0 
[HS§©li){^'i ! aft^Jt^S-r5Ci:^<, BtS 
BB^bbfe^S^-lift^SctASHrtgfc^S. 
[0 0 5 3] 

^^;i/©igii;^g(c-3v>Ts ^e©^ 1 <Dmm<DMm&m 

W b fc HI 6 C ^ b fc *B«BB t *r*6 -T 5 Bd * BI - «F 
BTJ*l/TB6, bfeASoT, *fiD»B&KWttBl[B 
BS1-5o ESI fc*5»4«FB2 ltt, f-^^-;i/FH]S& 
ft^bT^S, C^T% t— ^/FBIBtt, ^"^^ 
>7"0P1 , y^^-KD3 , ffi^R6 % n>^>1tC 
3 (CJ; !)«^nt^5. 

[0 0 5 4] mitt^T> 70 PI ©#gfiX**li, 
t:-^^-;uH[iis&©A^iSft«fij<;bT*»3, SuiBbfe 

bT, ^BB^BOBBBBl ~Bm {cg|M$ft5J:-5 
JC&£ftT^3o ^bT> ^?>70P1 ©ttS^jiS^ 
&yj*- KD3 or^-K^BBSft, 
HD3 ©* V— KfctJl-^T^OPl ©SteA^jiSiCg 
J^^ftTV^o CftCifJ, ^7>70P1 ffl^Ste 
A^fc^-ft- KD3 ©*V-Ki:©F^T% B*P©# 
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[0 0 5 5] buI3^^--KD3 ©*V-K«> 
3 ifitgffigtxx^&o ^bt, Suf33>7 r >1tC3 fct 

m.mfemzMi$.vx^Zo st, ^-^n^-^vmrnt 

ffi,iaR6 fcR7 £<fc !3#jEbfe¥«tgfttm±/£v 
>t»-C3 £^T4WUK-r-5<fc-5£fEfflU -rftfcJ: 
f)iS^R6 i;R7 <r#irrs»ilM©Bll^l8£fiffiJcb 

[0 0 5 6] HulSn>7 :: >itC3 ©SS^flljE (h*-^* 

T^«E^fiS<;|pli&5{±, *^7>70P2 , V4*-h' 
D4 N *£inR8 % j£Si;R9 {C«t 0«j«bT^*. fulB^ 

^t>t°op2 h?4*-YT>A <Dm&&t>-&it, ?m 

43 »K -toa^BtJSifiRS hffilnR9 4 fl-EEISH» 

£tf-bT\ iiu83b&t-**-;UKIli&©A;^£{ft& 

MS.^mmm5(Dliitlit, M&XJ y^SYl~SYm&^ 
It, P&ffiKBl ~Bm fcttt|&Tf*5«tat:»JsR*nT 

[0 0 5 7] -S, mifBUfet!— ^Kfflcny^ 

>-t^c3 t^jc, ^^^swtfiuntijD, c 

©* -f «y 5 1 S WiifuIB b fe«3te»J»|al» 4*6 ©filHf 

[0 0 5 8] liirEb&fl&Ktte— ;UKIIK2 1 

JEjgbTV>So *<DtzV)^ HIB2 1« 

^T> ffi*rGR6 i:R7 Ci 9#jE!n]SS, "T 

OSS 5 fciswrfc, *g,lnR8 i:R9 idi D^-JEmSS, f 

fcfc>^^*©ae#a**jabT^«. 
[0059] ztibvmmmmm^miz&t), tr-** 
-)vvmm2 it. m/u 7xmm&mm&5 tie*.* 

mm&.^<D%mm\z±z>mmi&*&ttx, )i-yco& 
mmm z. am ^ms. jcss *> h t » f®«n^$ 

[0 0 6 0] W±©«j«t*JV^Tx fM6fHWIIIS&4fcfK 
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SYmJJct^H^^ 7X4 ^^SXl~SXn*sS#^ns. 
-T&fc*., ^^*i^SYl~SYmSrm^©iS^T-aip« 
(£CiS!J£b&#e>, n§fte^K:*^v^T»«K7-f r» 
SXl~SXn£*fbT5t«St[3S&I 1 ~In #8M***i 

ELJ|t?OELttSMWjfc$63feU «S^M±Ctt 
[0 0 6 1] Cit, V^ft*©ELi?0EL*sM 

10 riafc, ^mELm^omummEEvf ^^ns. 

C©JS^[p|SJEVf J*, »;H77tEVM «fc»)i6<& 

ffiln;R9 ©Hffi^±#^-a-i). mil3J«*|qI 
SffiVf fc*fjfcbfce-**EEtt* jtafc** y^SYl~ 
SYm^^bTHUa3bfe^^T>7 , 0Pl ©^SteA^JvS 
ft S„ dft£«fc!K 3>^>1fC3 {cttsylBJl 
^[SjBJEVf fflt— *«£*toSbfc«E#t— 

20 [0 0 6 2] ifj|33>7 r >itC3 t*— JV FZtltzV— 

*ft, ^ia^J5KHlK5{-J:»5^5E$nfe^Wr*ajE 
t±x ^**^ "^^SYl-SYm^^bTs IPitacttJIBfc* 

VM tbTtt^^tlS. UfetfoTs «l*tt«l^*<bt 

u<ttawsjas©^b«fcj:»), el^^©jii^[risje 

Vf *s±^-rn«, :htMLTl^H7^iEfS 
Elfi&5 *»e>CDi3»yt-r T^SJEEVM fe±#f S «t 5 tCf^ffl 

30 >1fC3 iCtt, Sc«ttJftR7 * s ^SI$^T*5ti, bfc*s 
ot, EL^©]li^(S|*£EVf ©tf-^tt^Tftl 
dtitii^bT^Wrx«E^fi)c[s]S&5*^©^ 

[0063] ^©ctatc, Mn-rT^sff^iagss* 
vf ©f-^fiic*rjiSbfefiitji^-r5©-t\ *sa»? 

* s ^$nTV^^V^Pt^i;©34^{C^^nfc^E LJR 

*l, BUH3#EL^^*^D* h — ^»^-T 4©*»*B«J 
40 tcWffiiJt-S-iz^-C-^S. SdffibfcU-^a 

t)s ifl3E*fc«tt)3(l?3&<bft5ISiiac-ri:v^ra)H*»ia 

[0 0 6 4] M/U-7XWE3H&®f65fre>b1z 
bZtlZm/UTTsnmVH It, 89EbfcHtffiU-fev h 
«rftt*>V^Tv »:©^*T-fg*Igl)$n-5. E LSR^O* 

*5V^Tt», ^^-f T*©«JEfSVM ttEL^ffl/li^fpJ 

*jEVf ©e-*ttfctt«bTH#tcffi^«ffifciifie-r 

50 S«tdtJ5c^tlT^-5©T-, BtfiiU-b^ Mfftio 
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m\z%ymm<£W>mz% j m-rz>* 

[0 0 6 5] bfctf^T, ELi?liSi©i!iSi:»l: 
*>E Llii^©#fft£^Hl$JcMt£rihAST-££o 10 

[0 0 6 6]-*, t-^fiu-t-y h^mzmiti-tzm 
is* -f '^swtt, ^^feiwmss 4 e> ©*g^r{i-*§£ £ 

vf #^ic/jN$<*sii^{c^v^Tiiff^nso ma 

t*> mm%^tunm^ 4 iist^*^ i © y ? ■< ym 

[0 0 6 7] #J;U£, Mfe^i^^EL^S 

la^ij-r 5 C t lz J; £ v;^* 7 -Biffl £JfcJ5Jc b fc^M 

tt, B (Wfe) ^©ELJN?©^***^ llf^lRiaE 
*C^fe&02*l3ELgt^£ttbT^jg©MM* 

[0068] vuz, m2it^(Dmmiz.t^^mmmm<D 30 

V^ti-fT-{;:a&B.gbfcl2IU EI6l;^bfc&#ffijcS*C 

mnmmm^-tZo m 2 ^-tmm<DBmic^ 

Tfcfc, mJfBbfce-7*-;H<|e]S82 l*<tVi/H7 
7«J±£jEiE[e]8§5£. it<g<i$fgiil&7^ *7 U— MeISS 

t .t ?> fit ffc u * ©t- & t> , ffett mm b in 1 iz fn-tn 

t" 3tt±^*y ^rteu pnph7>-^^Q4 i:, np 40 
nh7>i?X^Q5 CJ; 9 ft T OS., M©pn 
p h 7>yX^Q4 tcisw-s^-xtcfct, Mv-s;y 
T*:7ffl©}£#iRll£tf-bT, HugBbfei^CE L*? 

©Jin* ffirSE v f © f - ? fa k b tz mm t*mmz n 

7-xmm£tlZ>tmz s :n3. >y^£ffif/CR12£;fr-bT 

Q4 fcfciS. •y<5'7^-P l 7S:«fiEb-rv^<, 
[0 0 7 0] -f LT> MCnpn b^y^7.^Q5 © 
^-7«U S5©©h5'>^X^Q4(ciJ(tSJi^ >^^(z 50 
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j£^£:ftT:fct>, h^>S^*Q5 ©n V^^\tmwm 

miz&mznztPiiz, x.s.vp&t&mRe , R7 s^- 
bT7-.xjg^;*tiT^£o dtitc«tt)> &is©h^> 

£ 2 js©^ s. y ^ 7 * d "7«sKt «t s ms.n v 7 t ©m 

y=>VC3 {iEL*?©SufBbfcHI*|n]*ffiVf ©t:- 

[0 0 7 1] ^WTX*ffi^HK5{C^V>T 
fcl^«&teny7r£«j5jcbT^-S>„ f&fc>%, W&z 
fflpnp h5->^7^Q6 (3^(tS-<-7.t{± N ^Jgv 
-^>Tiy7"ffl©ffiln;R13^^bT, n>7 ; >-9-C3 © 

*Q6 ©rai^^teT-xSM^ftSi:^^ 

ttis^Ru^^bTab^sjiit^^n-r^-So ctit 

[0 0 7 2] f Ut> Sgfflnpn h^>^7*Q7 © 

}glrc£*lT:fcD, h^>^7^Q7 ©zilx^^tti&^S 
ii{-SM^nSi:±tC <>^{iffitn;R8 , R9 
bTr-X^^^xTV.§ 0 cnti!), *SOh7> 
S^7^Q7 4)^5 ^^^^-D^Sr^b-Cjot), ^e©m 
xvy^ffittRS , R9 ©7>JEtti^i: bT5Jt)ttJ 

[0073] m2iz7fs^rzmmiz^^t, mmi,fz£.o 
^K-7^-;uK(aE&2 i nxvmsu Tz-mm^Mm 

SS5 ^r. ^n^ti2|Sfllfi)c©^5 vfya-aoizk *>m 
jjjjbfcfcffl-eifc *k -e©^fflttHU§Bbfcii i tc^-ruM 

©Jf5«i:|Bl«T-^S. 
[0 0 7 4] ia3ttC©^B^(c*>d^5Igi&^e© 
^3©^5E©ff^$r^bfc4>©T*fe5o HI3{C^ 
bfe*BS©ff^ti3tt sa##U5£tt, H 2 (c^ bfc^fiK 
i:|s|«T-$) t)^f/S-r?>a57>SrlRl-^T*^b-t^a. b 

m)£©ff^^*5V^Ttt, HU§2bfet-7*-;U Kliim2 
1 icJ;-3T5t;-;i/ K^nfc3>7 : >-ttC3 ©isH^mE^ 
^iJfflbT, DC-DC3>^--^©#JEEtB^SrWU 

(C^J5)<;bfc*©T-^>5o 

[0075] 0 1 £<ttf h 2 Ltzmmmz- 

miz&^Xlt. I«K7^ 7-[3gS2{z*JtS^S^ 
(H^Il ~In tEpin-rSDC-DCn>^*-^6it) 
4)fe?>$n5tti7J*l±(i, HulBbfe^Jx.{iPWM*iC^ 
fljfflbfe^-l' V?->>fU*3-ls-t>lZ£ f), Siciiff- 
^©i±i**E («*BE) fc&3J;dtc{tiiJjSP$*i-T^3. 
-©a^ DC-DC3>;W6iHfc?.^n5tti 
?J«/±tt, ^^K^^7'llISS2fciJttS^S^[Hlg&© 

femffi.Ffm i +mzmi%X'gz>&5iz. ^©.t^^^s 
« bx MMzmfeK z z * ntt v ^ 
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[0076] -r&fr-*^ mamm tint mx-amna 
^a5ffi©^&M, &%.mmmmii ~in 

$5.^, 05 (a) tca-3V^TittB^bfcEL^^© 

^B#^btca^<jii^fpisjE©±#^ ^ ?>fc^fc. m 

5 (c) ta^^T^UfeEL^^OfiJg^tttCj; 

1 1 ~ I n ©£*^tt#+g|5 ICSt^T- # £ 
fufBD C-D C3>^-— *6 <fc>3& tz^ZtlZ 

[0 0 7 7] LfrLfc* 5 ^ iiu!Bl;feJ:o£DC-DC 
3 wt-* i 13 £ £ft£attj»EE£ <fc D i« < 1§:S£ L- 

Srtfl©#tffi£flfr:K£#££ttT-&<, £336 

@SS2t*5(t5^*^[IlSSIl ~In lZ&lf2,mE.& 

* J:V«a@KSa5ffi^fc:*f L-T* M/* 5 i: ic 
&»K #£iiiJteLfcELi8^©#ift£®SB£H*S&if© 

Voutl = Vm + Vref x 

[0 0 8 1] HtfffiLfcgttWCW6*»*:J;'5^ 0 3&Ctb 
bfe[5]£&«^{C iSDC-DC3 6 <fc 9 f#£ft 30 

*a*«EVoutUc(±, fe*i:UTEL*?CDJIB*i^« 
E©t:-^flfifcr*fJEB-r€.t)©T-fe!5, E LSK?©JH#[qj 
SffitJfo D C - D C n >M-£- 6 «fc *5 f# e>nS &±) 
«BEVoutlA»*<b-rSJ:at^ffl-rs. ^ftStv 03 £ 
3VrfllJ58fc<fcSfc> Hl*3J:y ; lI2t^Ufe|g»^M© 

tt, D C - D C n >;n*— £ 6 ©ffi^m/I5r^»CaS^ 
1" 5 jMM£ £ Ml < -T c i: # T S -5 . 
[0 0 8 2] »S1-ftK, #E Lm?*&ftmmirz>m 

I3^«eSlHlSS 1 1 ~ I n £ftf?S£«flEH«tt#flrK:flffit 40 
T-^SSJg©ftjgfbi±i^a;ffi4v 

II ~In t*5{t4«£E»T^*«'MSK:MtW-rsc:4: 

£&3&«i$lc#];L5ci£:#-e#-5o DC-DCn 
>M-* 6 «fc ?>»6ftSffl;b«EVoutlfcJu fWAtf«B# 
SEfljfc: J: 13 E L||S?©JII;£|l3«jE#Jf*Ufcig^C;j3^ 

T*£S<, 50 
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[0 0 7 8] tZX. H3C*-riUfi©»JBC*iV^T 

DC-DC^V^'-^etc^tt^JgiftRl i:R2 i: 
©Ifflfc:, pnp b7>S^*Q9 tfffA$nt*5, ^ 

0S&2 1 CtoT*- ;i/K^nfcn>5 ; >-!tC3 ©S$^ 

fiul3h7>^^^Q9 ©"<-.* CHU K»ftjB©EL« 

[0 0 7 9] *CT% H5SBn>7 r >tJ-C3 ©*B?«£Efc 

v>X*Q9 ©JiS. XMftJEE (Vbe) 

*vt\ t&t?iR2 WtzQVmZtlZtztb, DC-DC3>n 

— ^ 6{C*5{ti>ai^SJE* s , HUffiVm£*fJfobT±#M- 

1 1 ^lt7-f- H^«y^snT43»)N -tftSu BUl2 
ffi*i;R2 fcRl ©ith, aipSffVref ©/^/-^{C 
LfetfoT, DC-DC3>;^ 6{3^its(±)^a;m 

5DC-DC3>;\-^ 6 J: <3 f#^^Sf±{^*JIVoutl 
(ix »:©J;-5t^-r^i:* s T-g5o 

[0 0 8 0] 

[&4] 

R2 /Rl ) + Vbe 

[0 0 8 3] ^4b\ H3C^L/fclllS1(|jEi8CiJV^tt, 
0 1 *3iU t 0 2{C^-rtr— ^flSU-b btffl^ 

[0 0 8 4] 

©»3te^*rtti» iz & v & mjjfamiE<D t:- z m t jss 

^©^B#^bfc «fc 13 ^?©HS^|qimjE* J ±# LT feitf 
S^-5g-e©«^/N-^;Uic^L-T4>> ISI— ©IBi&lal^S: 

[01] 3©«^t:A>4»seafr«B©S(Sl©3aiBI5JBS 
[0 2] Hb<, *2©Hfly&JJ8ft^Lfcie»BI"?* 
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[15] #^EL^©^tt*^bfc#t4HlT*feSc 

[0 6] vt&(Dmmmmo)-m*7r^tz&mm-t:$>z>o 
[17] efigu-fe-> h^^iKB^-ri»^iiT-fe?.= 

i 

2 
3 
4 
5 
6 

1 1 
1 2 
1 4 
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